Introduction
The purpose of performing a mission analysis within This process is depicted in Figure  1 . For each system being studied it is necessary to determine the combination of aircraft and engine design variables that will yield the optimum solution.
It is necessary to determine the best match for this system in order to adequately compare it to other possible solutions.
The overall performance of the aircraft and propulsion system is determined from computer simulations which combine the characteristics of the engine, airframe, and mission as shown in Figure 2 . It is also a more organized procedure since all the engine related data is generated at one time. This is the method that was used for all of the examples presented in this paper.
Installation
The next step in integrating the codes was to define the inlet operation.
In order to use the INSTAL code it is necessary to define a performance map and a capture area for the inlet.
The performance map is read from a database. This can be seen in Figure 14 . Thus, when the optimizer changes a design variable the affect of these changes on the individual components is automatically taken into account.
Description of Sample Problem
The test problem 
First Example Problem
The first example problem was performed to show how this system could be used to speed up the process of finding the true optimum match between cycle, aircraft, and mission. Three cases were run. The first case was a baseline.
The second case was run with the engine design parameters fixed and the aircraft design parameters allowed to vary. The third case was run with all the design parameters allowed to vary. For each of these cases the nozzle suppression level was assumed to be 15dB.
The results from these three cases can be seen in Figures 15, which shows the values of takeoff gross weight for each case.
For the first case the engine design variables were frozen at values that the engineer working on the TBE initially thought would yield an optimum solution.
The nozzle suppression level was assumed to be 15 dB. This case was run with only a takeoff field constraint being considered. There was no noise constraint. The optimizer was allowed to vary the aircraft design variables of engine and wing size. This case was used as a baseline.
The takeoff field length constraint was met but the noise was well above allowable. This case was used to compare with the next two cases to determine the magnitude
Second Example Problem
The second example problem was a variation of the first. For this problem it was decided to determine the affect of nozzle suppression level on the overall results. This was done by changing the amount of nozzle suppression and determining a new optimized solution. Trying to determine this effect the traditional way would require studying many different engines to determine the engine design that is optimum for each suppression level. Using the new system it is only necessary to change the suppression level in the input deck. The value of OPR was fixed at its maximum allowable value for the sake of simplicity.
Three cases were run for this example; assuming nozzle noise suppression levels of 10 dB, 15 dB, and 20dB.
The results for these cases can be seen in Figures 16.
Both the takeoff field length and noise constraints
were met for all the cases. Figure 16 shows the aircraft weight as a function of nozzle suppression.
As the amount of assumed nozzle suppression decreases the TOGW increases. This is because as the nozzle suppression goes down other tradeoffs, such as oversizing the engine and lowering the maximum turbine inlet temperature, must he made to meet the noise requirement. These methods decrease the noise but they also increase the weight.
This is an excellent example of how this system could be used for sensitivity studies.
Suppose you were unsure of the level of suppression that could be obtained. Using the old method of iteration it would take approximately three weeks to obtain these results.
Using the new method it would only take an estimated three optimized runs, about three days.
A major concern involved in this type of problem is how much CPU time is required to get a solution. 
